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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Increased use of biomass resources for manufacturing plastic products can be effective in reducing
global warming and the depletion of fossil resources.

Current plastic products are composed of biobased synthetic polymers, fossil-based synthetic polymers,
natural polymers and additives that can include biobased materials.

Biobased plastics refer to plastics that contain materials wholly or partly of biogenic origin.
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Plastics — Carbon and environmental footprint of
biobased plastics —

Part 1:
General principles

1 (Scope

Thif document specifies the general principles and the system boundaries. for the cprbon and
environmental footprint of biobased plastic products. It is an introduction and<@ gtiidance dpcument to
theother parts of the ISO 22526 series.

Thip document is applicable to plastic products and plastic materials, polymer resins, which are based
fromn biobased or fossil-based constituents.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
conktitutes requirements of this document. For dated*teferences, only the edition cited gpplies. For
undated references, the latest edition of the reference@document (including any amendmengs) applies.

[SO(472, Plastics — Vocabulary

1SO|14020, Environmental labels and declarations — General principles

[SO|14040, Environmental management ~<Life cycle assessment — Principles and framework
[SO|14044, Environmental management — Life cycle assessment — Requirements and guidelings

[SO| 14067, Greenhouse gases~<- Carbon footprint of products — Requirements and guldelines for
quaptification

[SO|16620-1, Plastics —<.Biobased content — Part 1: General principles
[SO|16620-2, Plastics<— Biobased content — Part 2: Determination of biobased carbon content|
[SO[16620-3, Plastics — Biobased content — Part 3: Determination of biobased synthetic polymer content

1S0|16620~4, Plastics — Biobased content — Part 4: Determination of biobased mass content

[SO| 16620-5, Plastics — Biobased content — Part 5: Declaration of biobased carbon conterlt, biobased
synthetic polymer content and biobased mass content

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 472, ISO 14067, ISO 16620-1,
ISO 16620-2, ISO 16620-3, 1SO 16620-4, ISO 16620-5 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

© IS0 2020 - All rights reserved 1
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31

carbon and environmental footprint

life cycle assessment of biobased plastics products with considerations on the specific situations for
biobased materials and products on the removal of CO, from the air in comparison with fossil-based
plastics products

Note 1 to entry: The definition of the term “environmental footprint” used here is different from that of the
one used in European Union, which is composed of “Product environmental footprint” and “Organization

environmental footprint”.
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5 Carbon and environmental footprint of biobased plastics

5.1 Principle
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5.2 Material carbon footprint

Switching the manufacturing base (the origins of the carbon) from fossil carbon feedstock to bio-
based carbon feedstock offers an intrinsic zero material (i.e. referred to the feedstock of the product)
carbon footprint potentiality. This can be seen by reviewing biological carbon cycle. Nature cycles
carbon through various environmental compartments with specific rates and time scales, as shown
in Figure 1. Carbon is present in the atmosphere as inorganic carbon in the form of CO,. The current
level of CO, in the atmosphere is around 380 ppm (parts per million) and is increasing. CO, and other
greenhouse gases in the atmosphere trap the sun’s heat from radiating back to space, thereby providing
a life-sustaining average planet temperature of 7,2 °C (45 °F).
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Figure 1 — Biological carbon cycle-value proposition for using biorenewable carbon f
fossil-based carbon feedstock

Increasing levels of CO, and other greenhouse gas emissions to the atmosphere traps more
heaf, thereby raising the average temperature of the planet. While one might debate the
the[effects associated with this or any other target level of CO,, there ¢ah be no disagreem|
uncpntrolled, continued increase in levels of CO, in the atmosphere willresult in a slow perc
of the earth’s temperature, global warming, and with it an associated severity of effects that
life jon this planet as well known.

i therefore prudent and necessary to try and maintaifi/cirrent CO, levels — the “ze
oach. This can best be done by using renewable biomass crops to manufacture ca
proflucts so that the CO, released at the end-of life of\the product was that originally c
thecrops, so that no extra CO, is added to the atmesphere. Specifically, the rate of CO, rel
envjironment at end-of-life equals the rate of photesynthetic CO, fixation by the original crg
zero material carbon footprint, in case of total oxidation into CO, of the feedstock. In
fosdil feedstock, the rate of carbon fixation is measured in millions of years, while the end-of-
ratg into the air is in 1 to 10 years. The math is simple, and this is not sustainable. It cause
relgase than fixation, resulting in an inereased carbon footprint and, with it, attendant globs
and| climate change problems.

Based on the previous carbon,_éycle discussion and using basic stoichiometry, it was calc
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in the polyester or-polyolefin comes from a biological feedstock, the net release of CO, int

zer¢, because the €0, released is fixed in a short time period by the next crop or biomass
(sed Figures 253-and 4). This is the intrinsic zero material carbon footprint for using a bio
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Figure 2 — Amount (mass) of CO, removed from the air per 1 kg production of resin (A) —
Material carbon footprint
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Figure 3 — Amount (mass) of CO, released to the air per 1 kg disposal of resin (B)
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Figure 4 — Amount (mass) of CO, released to the air per<l1 kg production and disp
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Process carbon footprint

bon footprint from the conversion of feedstockto product - cradle to factory gate scenar
ironmental footprint should be calculated. using life cycle assessment methodology of IS(
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Thd descriptions in the process carbon footprint of the biobased plastics are in line with ISO

5.4 Environmental (total) footprint (life cycle assessment)

Material carbon{footprint and process carbon footprint do not solely provide informa
environmental‘impact, which should be also assessed through life cycle analysis, includiry
carbon foetprint but also other relevant impact categories. In addition, transparent and un|
conpmuhication within biobased value chains is facilitated by a harmonized framework for c
and deglaration.
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This document aims to provide specific life cycle assessment requirements and guidance for biobased
products, excluding food, feed and energy, in accordance with ISO 14040 and ISO 14044.

This document informs and guides life cycle assessment and applications, including for example product
category rules (PCR) development for biobased products.

The life cycle assessment of a bio-based product shall cover the whole product, not only the biobased
parts. However, the focus of document is on how to handle the specificities of the biobased parts.

5.5

System boundaries of the ISO 22526 series

System boundaries of total scheme of the carbon and environmental footprint of biobased plastics are

dep

icted in Figure 5.
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